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peMOMTt OftCAAHO* XOAOHKW M CHTT yiWH^ 
HM* yCTOAHNMCTM MOCTMPO* A««CTW» «4M- 
HtOWMX yCMAMA npM A«np«CCMHX. 

npeauuiaiouttx 8-9 MfU. An* two nocne 
ycTtMOMM ■ mocto Ae$e*Ta napaoro npoAO/ifc- 

HO rO+pMpOBftMMOfO IWOCTlipil yCT«K««AH»»- 
I0T tTOpOft. f1pM49M nopHMtTp OTOpOtt) 

ruiocnip* auOttpaioT mommumm nepMurrpa 
napaoro njiacrwp*. * nepuMOTp napaoro aw 

OMpaOT MOMMUMM ntpKM6Tp» o6dAMOA KO» 

aohhw. A**"* rroporo ycTOMaaiiMaaoMoro 
ruacTUpa BwOMpaoTBoAbcueA AitMHwnaptoro 
na MfliMKMy. 6o«wttiyK> P*Oohwo xoAa rw 
paenwtocitoft jiopHMpyiomoA ronoaaM. riepeA 
ycTaHoaxoA aroporo iwacwpa oakh tu aro 
Topuoa cMenvaioT othocmtoamio Topua nepeo- 
ro tie ocoNHMMy pa&wero xqju fHApaamwe- 
ckoA AopHMpyiotueA rofloaxM a whpimwmh, 
npoTMMnonoxMOM HanpaaiicKHio pa6o*ero 
xoa* AOpHMpywiue« ro/ioaxM. 



UooOperettMO om«ocmtc« * pomohty axe- 
miyarauMOHMyx. MaroemeAwurt « AW"* 
cxaaacwM. 60*00 who k aoccroHoafioHMtt rap- 
MannNoevM o6c«ahwx xoaohh MoraiuunecxM- 
mm naocmpaMM. 

LUamo m3o6pot«mmo aanaorca noayuit- 
hmo a^axmanocTM pomomto o6c«ahoh xo- 
aohhm aa cw yaaAMNaMwa ycToAsnaoCTM 
nnacTwpcM Ao*ciaMO CMM*a«uji« ***** 
npM Acnpaccnax. npeawuiax>uu« 8-9 MfU. 

CnocoB oeyuiacraiiaeTca cmavkhvw 00- 



B cxaaxcMMy cnycxaiOT ncpauA np oAQ/t* - 
ho ro^pMpoaaHMuO iwacTupw fMipMMOTpOM, 
Soamumm napMMtTpa o6coamo« XOJWMHW, AO- 
craMxiOT ero k mccty Ae*e«ra o6c«AHOA *o- 



mhmw m yCTanaanMaaiOT ■ jtom mccto npwxa- 
tmom fMApaaAMMecaoft AOPMMpyxjmeft rwio- 
■km. 3araM x Meciy Ae^xra cnycxaiOT aropoft 
npQAOAWHO ro^pMpoaaHHUM rutacrwpfc nepw- 
MorpoM. MaHkuiHM nopMMaTpa nepaoro ycTO* 
MaaiwaaoMoro iwacmpa. m aammow. OonbincA 
A^immu nopaoro ycTaHaaAHaaaMoro n/iacmpa, 
ita aaniwMMy. Oonvuiyo paOonero xOAa W 
paaAMHOCaow Aoprowome* coaooxm. nepcA 
ycranoaxo* aroporo rmacmpa oa^m Ma cro 
Topuoa cwema«or OTHOCMTWiwHO Topua nepao- 
ro nnacTwpa mo a**MNMHy paSonaro xoAa cma- 
piMMMCKoa AopHMpyiou4oA ronoaxM a 
MonpaaaoHMM, npoTMaonoAOXHOM nanpaa^e- 
hmio pa60Hero xoa» rnAP»M*waCKO« aopmm- 
pyioutoO nwioaxM. a jotcm npoMaaoAai ycra- 
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h try BTOporo nABCTwpa anaxAecT c napawn Tbkmm o6pa*OM. k HtpaieMCTiy fit > 

h no a hum naptKptfTMtM nepaoro n»rpy«a no > rW > fa vmcctmu atcAyiomHe AonoAne- 

aee* tro AflKHe. HHr - _ . _ „ ^ 

nt-rw+6;na-rw-i2 ±(2-5). 

OnuT cmMAeTaibcnyrr, mto npn peMOHTO 5 flnnxy nepaoro ruracrup* •u6kp«iot t«k. 
koaohm 140. 146, 168m 178MMnpMnaAy46MWM hto6m nepeipwr* *t*tn c aoctbtohmum nc- 

TOHHOA MH$OpMAltMM O «lACT«HT«fll4iOM I*- pOXJMCTOM BB6pX M OHM^t? 1.5-2.5M). BeAMHM- 
pMMiTp# BMyrptNHtA TCMpXHOCTM KOAOHKU My MpttJItCTA CABAVBT BmBmPBT* 1 yw 
(nOMMNMJI WOM«pMTAA« mpMMftpi. MJMBpO- **HMWX npCW»X, yMAMMMlM MAM yMBH MUlft 

hma npn cnycM TpyO o acsaxMMy aaa aacna- 10 oro * boamcmmoctm ot CTcntMM aoctompmo- 

pMMBHTB) OnTKMMkHUM aBAABTC* MAW B 1 CTM MM+OPMBKMM O Pi)M«pt M MBCT6 A*>«*Ta. 

mm no AHftMtTpy mam 3 mm no nepMM«rpy, to Aamhb rropoco nABCTwpa npww accro aoa- 
•ct* rirfW.*3, B 9tom CJtytse oeeaoe yen- xmb cootmtctmmt^ c aanacoM aamhb ac- 

AMB M AC BABHMB ft KMAMHAPO AOpMB npM yCTB- HBCTM KOAOHHW M nBfMWCpUMT* COOT- 

moiko n/iacwpa HaxoA*rcn a poxoMtHAyeMm 15 •fTcraywpA yocw nepaoro fuacTMp*. 

np«A0M^ AoemrMTCfl kiawnm repwenw Chktii, kto nepauA nwTwpi ycraHoa- 

H0CTb- mm ■ Tpe6yeMOM moct« m o6ocnr««MO mash- 
moo IMPOKPMTMO AO^OKT* C n«pC XABCTOM HO 

npM MCnOHWOMMMM HP0H3»0ACT»«MM0« AAHMO. npM BUOOpe PB JMepOO M CXBMU yCTf 

KH^OpMaUMM O TOAUtMMO CTOMKM TpyftU ■ MM- 20 MOWN BTOpOTO fUiaCTWpM WMOXMW CnCJtyQ- 

TOpUAt P0MOMTO PMOMOHAytTOI npMMMMBTVy tUH* BApMAHTM. T«XMOHOfM« yCTlHOMM flABC- 

rirfW«+& tvpn emmaer tpm trana: pacuiMpeHMe mb- 

6oa*ujmmctbo TpyO cotaocmo mhotommc- MBAWMoro ytacTKa am MuerwenMi nnacrupa 

HOMMWM SJMOpaM MMMT AeMCTBMTBAWMWe C OBCAAHOA AOAOMHOA fiyTOM STXmUMMll AO* 

bhouimmA m oco6ommo OMyrpOMMMA ahambtpm 25 pMMpyeuieA ronooKM no A AaweMMeM jmapo- 

npMSlUISMTOilbHO Ha 1 MM OOAMIM MOMttMaAfc- AQMApBTOM MO aCHMSMMy €1* XOfll - 1.5 M nOM 

mux jmbh«mmm. Hto hbxoahtca a npcACAax m a yAepacaHMH nAACTvpa ot oceaoro cmoiuchm a 
cootbotctbmm c AonycitaMM no rOCTy, KpoMe ynopOM ycTpoftcraa: pactunpeHMe ocHoanoro 
toro. paOoTa c ♦a ktmhmkxicm naniroM a npeA*- r*acT«a ruacmpa nporarMaaMMOM AopnMpyw 
jux46MManonH«npMOMjieMaMHoau3wsMT 30 uiaA ronoaaM (oGmhmo 6ta AaaaaMMa) TaAaaoM 
npaawuitMita AOnyCTMMUx MaqiyaoK. cmctomoA. rwaewpb npn stom paarpyxaaTea 

nocao ycTanoasM napaoro nnacTUpa ot ocaaoro aoaAaACTwta ronoaxM sepea na- 

BMyTpOMMMA AMaMOTp 4m M MOpHMBTp (1«m CO- HBJIW4MA paCUiMpCMHUA ysaCTOC H* KOAOMMy* 

OTacrcraOMHO cocraajisuoT aanpoccoau paouMpcnHoro naacTwpn mho- 

6m% - dtM.« -2d- dm* - 6: 35 foxpaTMbiM npoxoAOM AopHMpyiouteA toaobkm 

n«i -atom* - 2 4HW - 18. noA JUaneHMCM. 

r ^l a . LrT^ . tw . Onacnocrw CMetueHM* nuacTwpa no *o- 

Cwraa. w> cacAanita o l^i^ aommc bo3hmk jot hb btopom araneycraHoaicM 
xo onupaiOTca ho np«««)ACT»^HY« ao^ ^.^ NeAOcratosHoro jaueniieHM* h»«*a»ho- 
MeMTBuwo (dMc K m (WJ. Aaa ynacTxa ^ pacujMpeMMoro y^acr**. nanpHMap npn 
AaoAMOro napoKPMTMB coriiacHO mbtoa-o BMa^MTBA kHOM necooraaTCT^M Hararoa. npM 

BUSMpaiOT B»B4iBB/WBMTHU« AMaMCTP BMBUINe* m«A0CTBTOHMOM MAM (»m 14B TBAbHOM MBTBfB 

noaapxMocTM da m mphmotp n* oropoco naa- NMJIM1WR ynacToa noo»e pacuinpeMMa mo- 

CTyP " v „ M . AfT 6WTk MtAOCTBTOMHO opM«aT « MMIOMMO. 

da •■ Omh ♦ 2 - Omj - O ♦ 2 - Ami - 4S npn 6oawuiom mbGutohhom MBTart rMAPOAOM- 

rh - fUwi ♦ 6-n»nji - 18 - 6 - fW* - 12. Kp^y n pM mabmmom Aa«AeMMM Moxer ■Tunyrk 

TaxMM oGpaaoM, npn awOopo nepaoro m roaoBKy a naacTwpt na hc jmb^mtc Awny© 

aToporo naacrupeM p0K0M6HAytTCft mpmhm- mbctw caoero xoab. 

aaivni-IWju^SMna-n^- 12(npMO-3X BtopoA anacTMpw BunoAHBOTca c nepn- 

B aHBHOMMM fh MOCyr 6MTW BMeCOHM KOP* 50 MCTPOM COrABCHO pCKOMBHAaUMM. ahmmb npM* 

potcTMBM no pajyAfcTBTBM ycTBMOBKM nepaoro MMMaerca a cootbbtct*mm c aammom napsoro 

rmacrupa. Ecam ycM*wo ho AopMMpywmtM ro- ruiacnipa roiioc 1.5-2.0 m. npM cnyoce mhx- 

aobkb npM ero pbcuimpommm ocaxrrc* jhbsm- H mm komcu pacnoAaraiOT hb 15-2.0 m mmjko 

TCAkMO mmxo HopMBAWHoro (14-18 t) - npMB- topuB nepaoro ftABCTwpa, AaAta - pacuiMpe- 

KBR TOCO. HTC AAftCTBMTBAbMOO XUmJL OOAWUB, 55 H MB HatBAbMOrO yHBCTXB C pMrpyiCOM BCpjC" 

02 CABAyer awOpBTb y bwmnbhhwm hb 2-5 mm hbto TOpua nAacTwpa a ynop Aopna. aaraM 
copaaMopMO CTenenM yMenviueMMa acActbm- npOTamaanMe AopMMpy«maA toaobicm 6os 
tcawmoA oceaoA cmau. ocam ycMAMe OKaxeTca abbabhmb - pbcuimpbmmb ocmobhom mbctm m 

BUU* HOpMM, 02 CABAYtT yKBMkUlMTV COOT* JBnpOCCOttB OA*CTUp« B HBCXOAbK npOXO- 
BOTCTByiOlUMM 06pB30M. 
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AO AOpHupyioaitft f AOs km nOA a«m* hm|m 
120*150 «7cm\ 

TiKHM ofipaaOM AocmrMTCfl raponwpo- 
iihhm pacuiupatmA HawwHoro yuacrxa ha 

MAMWA XOA THAP0A0Mltp«T«. tiK UK IWpH- 
M9tp STOpOrO fUUCTUpfl MA YH*CTK« MMJXA TOP* 

ua nepaoro hi 12 mm M6K*uia nepMMarpa 

OfidANOA KOAOKHU fWl * pKumpaHMA fipO- 
MCXOAMT npM COAkUIOM OTpMHtT«ilM40M M»T«- 

ra (no cyu4«cny ■ QooiiopMOM p«xmm«> npM 
noaieAyioiUHM nporarwAAHMM AopMMpyiomaA 

ftUIOIKM 6aA AIVMIMIUI flXACTWpfc AM** yAAT 

xMiaercx »a cset lauafuiaMK* HasajitMoro 

yHACTXA • KOAOMHO. AmQo CMU|a«TC« BMPX AP 

ynopa pacuiMptwHMM y*acncoM ■ TOpaq nap- 
paoro nnacm pn. Ynop oOacnasan hjaaxhmA. 

T»* KAK CICpNMtTp paCUIMpAHHOr* V«CTKa 

aropora nuacTupa ha 6 mn<ho AHOMatpy ka 2 
mm) npaauuiaar tMyrpeMH»» noaapxMOCT* 
napaoro ruacTupa 

PACUIMP6NM0 0CH0BHOW HtCTM ATOpOTO 

rvuerwpa ma acaft ea awh« npowaoAMTca 

AOpHMpyiOU(BA rOMSKOA 6«3 AIM6MMA, T.A. C 
MMHMMa/tbMMM OCABMM VCMAMAM, «HO T»«M 
MCM«H«tT CJiyHaAHOCTV. nMCiwpw rapAKTM- 

poaan or cmcui©hm* no ko/iomha ha h whwh y, 
npaauuiauiuyo cneunajuMO npauycMOTpaH* 
hoc cmaihAhmA* acetA* wmo p asM t m—Tt* a 



cooraatcrayotuAM m#ctc. iuwhoctho nape- 

KpUa A*+**T KOAOMHlf. 

OopMyaa m Opatahma 
CnocoO paMOHTa o6c«ahoA koaohhu, 
5 axawHaxw** cnycx x Macry a****" ofeaft- 
hoa koaohhw Aayx npoaojiwHO ro+pMpoaan- 
mux naaCTiipaft m hx oocnaAOMtaiikMyio 
ycraHoaxy anaxnacT m nptoxATMA x oOcaAKOft 
xomomha rMAP«MHNacxo« Aoproipyiouiea ro- 

10 AQAKOA. OTAHHAWUIMACX TOM, MTO. C 

uaiiuo noavUMNM* a^axmaHOcni ptMOHra 

OOcaAKOA KOAOHHU %M CHTT yMJIMMaHM* yCTOA- 
HMaOCTM rUIACTUptft AaACTtMlO CMMHJCmw 

ycMAMA npM AtnpACCMxx. rpeawmawiUMx 8- 
15 9 MflA, na pMMAfp napooro ycTAHaaAMaAAMoro 
itnaenipA auGMpaer Coawuia napHMipa pa- 

MOHTMpyaMOA OOCAAHOA KOAOMMM, flOPHMATp 

aroporo ycTaMAA/maaeMoro macmpa au6*- 
paxrr mohuomm napMMATpa nepaoto ycTattaa- 

20 nwaaaMoro naacTupa, a MMNy aTOporo 
yCTaHaaiiMaatMoro njtaerupx auOMpaoT 
Oofiwiitft AnMMa napaoro ha aaJwwMHy, 6o*w- 
uiyo pa&naro xoa> rKApaaflMstcxoA aophm- 
pyeutaft ronoaxM. npMNAM nepaA ycTanoaxoA 

25 aropofo wiacrwpa qamh hi ero ropuo* CMAtua- 

IOT OTHOOffTAIIMM} TOPMA MpaOCO Ha M«JIMNMMy 

paGcmro xoa» nwawMsacxoA AOPHMpyo- 
man fonoaxM a MjnpaaAAHMtt, npormaonoaox- 

MOM HanpAAMHMO pAOosafO XQA» fHAPi»* 

30 
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(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 



of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
opposite to the direction of working 
travel of the coring head. 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of leaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of casing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing, 



1686124 
2 



and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amount equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 
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the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 mm, 146 mm, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is 1 mm with respect to diameter or 3 mm with respect 
to perimeter, i.e., Pi = Pin.str + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the recommended range, 
and reliable leaktightness is achieved. 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pi = Pin.str + 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately 1 mm greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter d^ and the perimeter Pin are 
respectively 

din I = din.str. " 25 = djn. s tr. - 6; 
Pinl = ^(diastr. - 28) = Pin.str. - I 8 - 

Assuming that the information about dini and Pmi also is based on the manufacturer's 
documentation (din.str. and Pin.str.)> f° r fo Q section of double overlap according to the 
procedure, we select the equivalent diameter of the outer surface d2 and the perimeter P2 for 
the second patch 

d2 = djnl + 2 = duLstr. - 6 + 2 = djn. s tr. - 4; 

P2 = Pinl + 6 - Pin.str. -18-6 = P^str. - 12. 

Thus when selecting the first and second patches, it is recommended to use 
Pi = Pin.str. + 6 and P 2 = Piastr. - 12 (for 5 = 3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual Pin.str. is 
larger, and P2 should be selected as 2-5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality Pi > Pin. s tr. > p 2 : 
Pi - Pin.str. + 6; P 2 - Pin.str. - 12 ± (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (+1.5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlap the corresponding portion of the first patch. 

Assuming that the first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1.5 m, 
while the patch is restrained from moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
multiple passes of the coring head under pressure. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insufficient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the recommendation, the 
length is taken to match the length of the first patch plus 1.5-2.0 m. When lowered, the lower 
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 120-150 kg/cm 2 . 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 mm less than the perimeter of the casing Pin.str.> and expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 mm greater (2 mm greater in 
diameter) than for the inner surface of the first patch 

P2 - Pinl = Piastr. - 12 - P^tr. + 6 = 6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 
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the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two longitudinally corrugated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that, 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 
of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the first by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of working travel of the hydraulic coring head. 



Compiler I. Levkoeva 
Editor L Shulla Tech, Editor M. Morgental Proofreader M. Demchik 

Order 3583 Run Subscription edition 

AU-Union Scientific Research Institute of Patent Information and Technical and Economic 
Research of the USSR State Committee on Inventions and Discoveries of the State 
Committee on Science and Technology [VNIIPI] 
4/5 Raushkaya nab., Zh-35, Moscow 1 13035 



"Patent" Printing Production Plant, Uzhgorod, 101 ul. Gagarina 



transperfect|translations 



AFFIDAVIT OF ACCURACY 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
FRANKFURT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON. DC 



I, Kim Stewart, hereby certify that the following is, to the best of my 
knowledge and belief, true and accurate translations performed by 
professional translators of the following patents/abstracts from Russian to 
English: 



Patent 953172 
Abstract 976020 
PafenM 6861 24A1 
Patent 1747673 A 1 



Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
14th day of February 2002. 





Signature, Notary Public 




Stamp, Notary Public 
Harris County 
Houston, TX 



HOUSTON CENTER. 1221 MCKINNEY. HOUSTON. TX 77010 TEL 713 650-0440 FAX 713 



WWW.TRANSPERFECT.COM 



